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A noncommunicable disease (NCD) is a medical condition or disease that is by definition non-infectious and non-transmissible among 
people. Currently, NCDs are the leading causes of death and disease burden worldwide. The four main types of NCDs, including car- 
diovascular disease, cancer, chronic lung disease, and diabetes, result in more than 30 million deaths annually. To reduce the burden 
of NCDs on global health, current public health actions stress the importance of preventing, detecting, and correcting modifiable risk 
factors; controlling major modifiable risk factors has been shown to effectively reduce NCD mortality. The World Health Organization's 
World Health Report 2002 identified tobacco use, alcohol consumption, overweight, physical inactivity, high blood pressure, and high 
cholesterol as the most important risk factors for NCDs. Accordingly, the present report set out to review the prevalence and trends of 
these modifiable risk factors in the Korean population. Over the past few decades, we observed significant risk factor modifications of 
improved blood pressure control and decreased smoking rate. However, hypertension and cigarette smoking remained the most con- 
tributable factors of NCDs in the Korean population. Moreover, other major modifiable risk factors show no improvement or even wors- 
ened. The current status and trends in major modifiable risk factors reinforce the importance of prevention, detection, and treatment 
of risk factors in reducing the burden of NCDs on individuals and society. 
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INTRODUCTION 

A noncommunicable disease (NCD) is a medical condition or 
disease that is by definition non-infectious and non-transmis- 
sible among people. NCDs have long been the leading causes 
of death in developed countries, but are no longer health is- 
sues limited to high income countries [1,2] .The World Health 
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Organization (WHO) reports and many international statistics 
indicate that NCDs are the global leading cause of death. Ac- 
cording to the WHO'S Global Health Observatory data, NCDs 
resulted in 36 million deaths (63% of 57 million deaths total) 
in 2008 [3]. Alarmingly, NCDs are now the leading causes of 
death in most low-income and middle-income countries. 
More seriously, NCD burden is increasing more rapidly in lower 
income countries and populations. In 2008, four fifths of NCD 
deaths occurred in low- and middle-income countries, and 
one third of these deaths killed people aged less than 60 years 
[4]. The four main types of NCDs are cardiovascular diseases, 
cancers, chronic lung diseases, and diabetes, leading to 1 7 mil- 
lion, 7.6 million, 4.2 million, and 1 .3 million deaths, respective- 
ly, in 2008 [3]. Accordingly, most public health actions have 
targeted modifiable risk factors to reduce the burden of NCDs, 
as preventing or treating major modifiable risk factors has 
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proven to be effective in reducing mortality from NCDs. The 
WHO'S World Health Report 2002 identified tobacco use, alco- 
hol consumption, overweight, physical inactivity, high blood 
pressure, and high cholesterol as important risk factors for 
NCDs [5]. In accordance therewith, the present report set out 
to review the prevalence and trends of these six modifiable 
risk factors in the Korean population. 

TOBACCO USE 

Cigarette smoking has long been the greatest cause of NCDs 
in Korea. Previously, the population attributable risks due to 
smoking were estimated as 73% for lung cancer mortality, 
32% for stomach cancer mortality, 1 5% for liver cancer mortal- 
ity and 24% for pancreas cancer mortality [6]. An additional 
study reported that smoking attributed to 41% of coronary 
heart diseases and 26% of strokes in Korean men [7]. Korean 
data indicate that cigarette smoking is a major modifiable risk 
factor for type 2 diabetes: smoking is associated with diabetes 
incidence and mortality [8], and smoking cessation has been 
shown to reduce the risk for developing diabetes among 
smokers [9]. Additionally, smoking is the most contributable 
factor in the development and progression of chronic lung 
disease [10-1 2]. 

Among Korean adult males, smoking rates have decreased 
from 79% in 1 980 to 67% in 1998 and 45% in 2007, but have 
not decreased any further since. Smoking rates in adult fe- 



males have not seen much change (Figure 1 ). According to the 
latest Korea National Health and Nutrition Examination Sur- 
veys (KNHANES) report, the smoking rate was 47% in male 
adults and 6.5% in female adults [13]. However, in a 2008 sur- 
vey, smoking rates verified by urinary cotinine level were 
much higher, at 50% for male and 14% for female adults [14]. 
Reports have also indicated that smoking rates differ by age 
and socio-economic status. Among men, smoking rates were 
highest in those in their 30s, while among women, smoking 
rates were highest in those in their 20s. Lower household in- 
come was also associated with a higher smoking rate in both 
men and women, but this association was stronger in women: 
smoking rate was 4% in women of the highest income quar- 
tile, but 11% in those of the lowest income quartile [1 3]. 

ALCOHOL CONSUMPTION 

Alcohol consumption is associated with increased risks of 
chronic liver disease, heart failure, and some types of malig- 
nancy [15-17]. Although moderate alcohol consumption has 
been shown to be associated with reduced cardiovascular inci- 
dence and mortality excessive alcohol consumption is associ- 
ated with elevated blood pressure and thus hemorrhagic 
types of stroke [18,19]. Moreover, increasing evidence sup- 
ports that there is no threshold in the adverse effects of alco- 
hol on the riskof cancer and other chronic diseases [20,21]. For 
these reasons, alcohol drinking of more than one drink per day 
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Figure 1. Proportion of current smokers among Korean 
adults aged 1 9 years or older. Modified from Korea Centers for 
Disease Control and Prevention. Korea health statistics 201 1: 
Korea National Health and Nutrition Examination Survey 
(KNHANES V-2). Seoul: Ministry of Health and Welfare; 2012 
[13]. 
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Figure 2. Proportion of people who drink at least once a 
month among Korean adults aged 1 9 years or older. Modified 
from Korea Centers for Disease Control and Prevention. Korea 
health statistics 2011: Korea National Health and Nutrition 
Examination Survey (KNHANES V-2). Seoul: Ministry of Health 
and Welfare; 201 2 [13]. 
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is not recommended for the purpose of disease prevention. 

According to the 201 1 KNHANES report, 78% of male and 
41% of female adults aged 19 years or older drink alcohol at 
least once a month (Figure 2). At risk drinking is highly fre- 
quent among both male and female Korean adults: 26% of 
adult males intake 7 or more drinks at least twice a week and 
6% of adult females intake 5 or more drinks at least twice a 
week, the prevalence of which showed a slightly increasing 
trend (Figure 3) [1 3]. Among alcoholic drinkers, 38% were clas- 
sified into harmful categories based on Alcohol Use Disorders 
Identification Test: 24% for hazardous drinking, 7% for alcohol 
abuse, and 8% for alcohol dependence [1 3,22]. 
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Figure 3. Proportion of people who reported at risk drinking' 
among Korean adults aged 19 years or older. 'At risk drinking: 
intake 7 or more drinks (5 or more in women) at least twice 
a week. Modified from Korea Centers for Disease Control 
and Prevention. Korea health statistics 2011: Korea National 
Health and Nutrition Examination Survey (KNHANES V-2). 
Seoul: Ministry of Health and Welfare; 201 2 [1 3]. 



OVERWEIGHT AND OBESITY 

Being overweight or obese is an important risk factor for all 
four major NCDs including cardiovascular disease, cancer, dia- 
betes, and chronic lung disease. Moreover, obesity is a well- 
known riskfactor of diabetes and insulin resistance. The preva- 
lences of obesity and diabetes are increasing concomitantly in 
Korea [23,24]. Presumably, the population attributable risk of 
obesity in cardiovascular disease is increasing, as obesity itself 
is on the rise and the major forms of cardiovascular disease 
have changed from hemorrhagic stroke to ischemic stroke and 
coronary heart disease in Korea. The impact of obesity is also 
garnering greater attention among cancer prevention efforts 
as well. Colorectal cancer and female breast cancer are increas- 
ing as two major causes of cancer death [25,26], and obesity is 
a major modifiable risk factor of these two malignancies. Ad- 
ditionally, there is increasing evidence that obesity and chron- 
ic lung disease are inter-related [27]. 

Currently, about one third of Korean adults have a body 
mass index (BMI) higher than 25.0 kg/ml Between 1998 and 
201 1, the prevalence of a high BMI (>25.0 kg/m^) increased 
from 29% to 34% among adults aged 30 years or older. During 
the same period, the prevalence of a high BMI increased from 
1 5% to 22% among people aged 1 9 to 29 years old [1 3]. Simi- 
larly in many other developed countries, being overweight in- 
creased more steeply among low-income people than high- 
income people. 

One unique feature in the trends of obesity in Korea is a dis- 
crepancy between men and women. Between 1 998 and 201 1 , 
the age-standardized prevalence of high BMI increased by 
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Figure 4. Age-adjusted prevalence of obesity by quartiles of household income. Male (A) and female (B) adults aged 19 years or 
older. Obesity is defined as body mass index >25 kg/m^. Modified from Korea Centers for Disease Control and Prevention. Korea 
health statistics 201 1: Korea National Health and Nutrition Examination Survey (KNHANES V-2). Seoul: Ministry of Health and 
Welfare; 201 2 [13]. 
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1.1% per year in men, but decreased by 0.1 % per year in wom- 
en [13]. Interestingly, obesity trends were affected by house- 
hold income in a different manner between men and women 
(Figure 4). Obesity increased in men of all income categories, 
although the increase was slightly greater in men of lower 
household income. On the contrary, the prevalence of a high 
BMI increased greatly from 26% to 34% in women of the low- 
est income quartile, but decreased from 25% to 22% in wom- 
en of the highest income quartile [1 3]. 

PHYSICAL INACTIVITY 

Physical inactivity is the fourth leading risk factor for mortal- 
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Figure 5. Proportion of people who exercise at moderate to 
high intensity (Including walking) among Korean adults aged 
19 years or older. Modified from Korea Centers for Disease 
Control and Prevention. Korea health statistics 201 1: Korea 
National Health and Nutrition Examination Survey (KNHANES 
V-2). Seoul: Ministry of Health and Welfare; 201 2 [1 3]. 



ity [28], and it has been shown to be associated with cardio- 
vascular [29,30] and cancer mortality [31], as well as all-cause 
mortality [32]. In addition, physical inactivity is a known risk 
factor for obesity, metabolic syndrome [33], and cardiovascu- 
lar disease [34]. Korean data also suggests that increased lev- 
els of physical activity are significantly associated with a de- 
creased risk of abnormal components of metabolic syndrome 
[35,36]. 

According to the KNHANES report, the percentage of Kore- 
ans who exercised at moderate-to-high intensity, including 
walking, significantly decreased in both Korean men (from 
71 .4 % in 2005 to 50.6 % in 201 1 ) and women (from 65.7 % in 
2005 to 42.6 % in 201 1) (Figure 5) [1 3]. Physical inactivity also 
differed by age and sex. The highest amounts of physical ac- 
tivity were shown in both men and women in their 20s, while 
men in their 40s and women in their 70s or older showed the 
lowest amounts of physical activity [1 3]. 

HIGH BLOOD PRESSURE 

High blood pressure is the most contributable risk factor of 
stroke, and one of the major risk factors of coronary heart dis- 
ease [37-40]. Hypertension is closely associated with type 2 di- 
abetes [41], even though it is unclear whether hypertension 
directly increases the risk of diabetes. There is some evidence, 
however, that supports that hypertension is associated with 
risk of certain types of cancer [42-44]. Prevention and control 
of hypertension may be the most urgent public health issue in 
Korea, as the prevalence of hypertension is relatively high and 
stroke is the leading cause of death among Koreans. 
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Figure 6. Prevalence of hypertension among Korean adults. 
Modified from Korea Centers for Disease Control and Preven- 
tion. Korea health statistics 2011: Korea National Health and 
Nutrition Examination Survey (KNHANES V-2). Seoul: Ministry 
of Health and Welfare; 201 2 [1 3]. 
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Figure 7. Age-adjusted prevalence of hypertension among 
Korean adults. Modified from Korea Centers for Disease 
Control and Prevention. Korea health statistics 2011: Korea 
National Health and Nutrition Examination Survey (KNHANES 
V-2). Seoul: Ministry of Health and Welfare; 201 2 [1 3]. 
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Figure 8. Trends in mean blood pressure level (mmHg) among 
Korean adults. Modified from Korea Centers for Disease 
Control and Prevention. Korea health statistics 201 1: Korea 
National Health and Nutrition Examination Survey (KNHANES 
V-2). Seoul: Ministry of Health and Welfare; 201 2 [1 3]. 
SBP, systolic blood pressure; DBP, diastolic blood pressure. 

According to early nationwide blood pressure studies in 
1980 and 1990 [45,46] and reports from the KNHANES since 
1 998 [1 3], the prevalence of hypertension in the Korean popu- 
lation did not change very much (Figure 6). Korea, however, is 
a rapidly aging society, in which the age-adjusted prevalence 
of hypertension actually shows a decreasing tendency. Analy- 
sis of data from the KNHANES 1 998 through 201 1 showed that 
the age-adjusted prevalence of hypertension decreased by 0.2 
to 0.3 percent annually (Figure 7). More importantly, the popu- 
lation's mean blood pressure level has decreased continuously. 
Mean systolic blood pressure level decreased by 8 mmHg in 
men and by 10 mmHg in women, and mean diastolic blood 
pressure level by 3 mmHg in men and by 4 mmHg in women 
between 1998 and 201 1 (Figure 8). This decrease in population 
blood pressure level was largely due to lowered blood pres- 
sure levels among patients with hypertension. Management 
of hypertension has been markedly improved in Korea during 
the past few decades. Among the patients with hypertension 
aged 30 years or older, awareness rates increased from 25% in 
1990 to 67% in 201 1, treatment rates increased from 16% in 
1990 to 61% in 201 1, and control rates increased from 1% in 
1990 to 43% in 2011 [13]. 

These improvements in hypertension indexes have led to a 
dramatic decrease in stroke mortality. However, stroke re- 
mains the number one cause of death in Koreans, and hyper- 
tension control is still the biggest challenge to reducing the 
burden of NCDs. Although hypertension management has im- 
proved much in general, greater attention is needed concern- 
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Figure 9. Age-adjusted prevalence of hypercholesterolemia 
among Korean adults. Modified from Korea Centers for Dis- 
ease Control and Prevention. Korea health statistics 2011: 
Korea National Health and Nutrition Examination Survey 
(KNHANES V-2). Seoul: Ministry of Health and Welfare; 2012 
[13]. 

ing subgroups. For example, awareness, treatment, and con- 
trol rates are much lower in younger patients with hyperten- 
sion than in older patients, while control rates within patients 
under treatment do not differ by age [1 3]. These imply that a 
lack of awareness is the main cause of uncontrolled hyperten- 
sion among younger patients, and reinforce the importance of 
screening for elevated blood pressure earlier in life. 

HIGH BLOOD CHOLESTEROL 

High blood cholesterol level or hypercholesterolemia is a 
major risk factor of atherosclerotic cardiovascular diseases in- 
cluding coronary heart disease and ischemic stroke, as well as 
peripheral arterial disease [47]. High cholesterol level has been 
reported to be associated with certain types of malignancy in- 
cluding breast cancer, colon cancer, or prostate cancer [48-50], 
although the cholesterol-cancer relationship is still unclear. 
High blood cholesterol and diabetes are known to be correlat- 
ed with each other, yet it is unclear whether hypercholesterol- 
emia contributes to the development of diabetes. Increasing 
evidence, however, suggests that high triglyceride level and 
low high-density lipoprotein cholesterol level are associated 
with an increased risk of type 2 diabetes [51-54]. 

Until recently, high blood cholesterol level has garnered lit- 
tle attention in Korea, as its prevalence was relatively low, 
compared to that of other risk factors. However, reports of hy- 
percholesterolemia are increasing (Figure 9); accordingly, cor- 
onary heart disease and cholesterol-related cancers are also 
increasing. According to the KNHANES reports, the prevalence 
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of high total cholesterol level increased from 9.9% in 1998 to 
14.5% in 201 1. Nevertheless, while the prevalence of hyper- 
cholesterolemia is much lower than that of hypertension, the 
management of hypercholesterolemia is still poor. In the 201 1 
KNHANES, among adults with hypercholesterolemia, the 
awareness rate was 43%, the treatment rate was 33%, and the 
control rate was 26% [1 3]. 

CONCLUSION 

In order to reduce the burden of NCDs, comprehensive ap- 
proaches across the entire disease spectrum are needed, from 
health promotion, primary prevention, screening of high-risk 
groups, and early diagnosis to better treatment and rehabilita- 
tion. An efficient and proven strategy to reducing NCD burden 
is risk factor modification. Major modifiable risk factors includ- 
ing high blood pressure, high blood cholesterol, tobacco use, 
alcohol consumption, and obesity are considered preventable 
or treatable, and exhibit great potential in reduce NCD burden. 

The initial step for risk factor modification should be moni- 
toring of prevalence and trends in risk factors. Recently, na- 
tionwide or community-based epidemiological studies have 
been accumulating descriptive data on NCDs and their risk 
factors. Over the past few decades, we observed some signifi- 
cant achievements in riskfactor modifications among Koreans, 
such as improved blood pressure control and decreased smok- 
ing rate. Despite this success, hypertension and cigarette 
smoking still remained the most contributable factors of NCDs 
in the Korean population. Unfortunately, we did not observe 
any significant improvement in other major modifiable risk 
factors. Through this report, we discerned that greater atten- 
tion is needed for indentifying and modifying such risk factors 
among subgroups of gender, age, and socioeconomic status. 

Finally, the current status and trends in major modifiable 
risk factors reinforce the importance of prevention, detection, 
and treatment of risk factors in reducing the burden of NCDs 
on individuals and society 
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